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EPROSARTAN MESYLATE CRYSTALLINE PARTICLES AND A PROCESS
’ FOR PREPARING PURE EPROSARTAN

FIELD OF THE INVENTION

The present invention relates to eprosartan mesylate particles having

relatively larger surface area, to the methods for the manufacture of said
crystalline particles, and to pharmaceutical compositions comprising said
crystalline particles. The present invention further relates to crystalline solid of
eprosartan acetate, to a process for its preparation and to a pharmaceutical
composition comprising it. The present invention also provides substantially pure
eprosartan free base and process for its preparation.

BACKGROUND OF THE INVENTION

U.S. Patent No. 5,185,351 disclosed a variety of imidézélylalkenoic acid
derivatives, processes for their preparation, pharmaceutical cdmpositions in
which they are present and use thereof. These compounds are angiotensin Il
receptor antagonists and are useful in regulating hypertension induced or
exacerbated by angiotensin Il, and in the treatment of congestive heart failure,
renal failure, and glaucoma. Among them, eprosartan mesylate, chemically (aE)-
a-[[2-n-Butyl-1-[(4-carboxyphenyl)methyl}-1H-imidazol-5-yljmethylene-2-
thiophenepropanoic acid monomethanesulfonate is a prorhising angiotensin Il
receptor antagonist useful in the treatment of hypertension, congestive heart
failure and renal failure. Eprosartan is represented by the following structure:

COOH

As per the process described and exemplified in the U.S. Patent No.
5,185,351 (herein after referred to as the ‘351 patent), eprosartan free base
(obtained as per the processes described in example | of the ‘351 patent) is
suspended in isopropy! alcohol under stirring at about 8°C, methanesulfonic acid
is added rapidly to the stirred suspension, cooled the mass to 3°C and collected
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the precipitated solid to give crude eprosartan mesylate. The crude eprosartan
mesylate is further purified by dissolving crude.eprosartan mesylate in acetic
acid at 80°C, filtered through hyflow bed at 80°C, cooled the solution sléwly to
25°C followed by stirring and then collected the precipitated solid by adding ethyl
acetate as an anti-solvent to give eprosartan mesylate. :

PCT Patent Publication No. WO 97/36874 described processes for the
preparation of eprosartan mesylate dihydrate. According to this publication, .
eprosartan mesylate dihydrate can be prepared either by i) recrystallizing the
anhydrous form of eprosartan mes‘ylate (obtained as per the process described
in the ‘351 patent) from an aqueous solution containing an acid; or ii) mixing the
anhydrous form- of eprosartan. mesylate with one or more pharmaceutically
acceptable excipients, granulating thé mixture with water, and drying the
granulation to a predetermined water content. o

According to U.S. Patent No.v6,262,102 B1, monohydrated form of
eprosartan mesylate is produced during the vacuum drying of the dihydrated
form of this compound or when the anhydrate of eprosartan mesylate is
granulating with water, stored at 50°C 0\}ernight and vacuum dried overnight at
ambient temperature.

PCT Paterit Application No. PCT/IN06/000507 described an improved
process for preparation of eprosartan and its pharmaceutically acceptable acid
addition salts thereof in high purity which comprises: a) reacting methyl 4-[[2-
butyl-5-formyl-1H-imidazol-1-yljmethyllbenzoate ~with ethyl 2-carboxy-3-(2-
thienyl)propionate in the presence of a base in a solvent selected from
cyclohexane and n-hexane to afford diester intermediate, namely ethyl (aE)-a-
[[2-n-butyl-1-[[4-(methoxycarbonyl)phenyl]methyl]-1H-imidazol-5-yllmethylene-2-
thiophene propionate, substantially free of decarboxylate impurity namely, ethyl
3-(2-thienyl)propionate; and b) hydrolyzing the diester intermediate with a base
such as sodium or potassium hydroxide to obtain pure eprosartan.

The brocesses described in the prior art produce eprosartan mesylate
particles having the specific surface area at below 0.6 m?g as measured by
Brunauer-Emmett-Teller method (B.E.T), and the mean particle size (Dso) of
about 65 um to about 75 pm and 90 volume-% of the particles (Dgo) of about 200
pm to about 215 pm, resulting in similarly poor dissolution and solubility
properties.
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Specific surface area of an active pharmaceutical ingredient may be
affected by various factors. There is a general connection between Specific
Surface Area and Particle Siie Distributionv; the smaller the Particle Size
Distribution, the higher the Specific Surface Area. The rate of dissolution of a
poorly-soluble drug is a rate-limiting factor in its absorption by the body. A
reduction in the particle size can increase the dissolution rate of such
compounds through an increase in the surface area of the solid phase that is in
contact with the liquid medium, thereby resulting in an enhanced bioavailability '
of the compositions containing such compounds. It is generally not possible to
predict the exact particle size and distribution required for any particular drug
substance to achieve a specific dissolution profile or a specific in vivo behavior,
as different drugs show differing dissolution characteristics with a reduction in
the particle size.

Eprosartan mesylate is a white to off-white crystalline substance, soluble
in methanol, but practically insoluble in water. The lack of solubility of eprosartan
mesylate creates a problem since bioavailability of a water insoluble active
ingredient is usually poor. Thus there is a need in the art to prepare active
pharmaceutical ingredients such as eprosartan mesylate particles with a desired
surface area to obtain formulations with greater bioavailability, and to
compensate for any loss of surface area before formulation.

PCT Patent Publication No. WO 00/53282 disclosed eprosartan mesylate
crystalline particles with a dgo value of less than 10 micron, a process for the
preparation of said particles which cdmprises contacting a stream of eprosartan
mesylate dissolved in a solvent, preferably acetic acid, with a stream of anti-
solvent, preferably tert-butyl methyl ether, or colder solvent, or a solution of an
appropriate acid or base, and separating off the crystals formed.

It is well recognized that preparation of tablets with a reproducible
composition requires that all the dry ingredients have good flow properties. In.
cases, where the active ingredient has good flow properties, tablets can be
prepared by direct compression of the ingredients. However, in many caseé the
particle size of the active substance is very small, the active substance is .
cohesive or has poor flow properties. _

The eprosartan mesylate product prepared by methods as outlined in the
PCT Patent Publication No. WO 00/53282 has a very small particle size i.e.,\
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crystalline particles with a dg, value less than 10 micron resulting in similarly poor
flow properties. ‘
‘ Thus, there is a need in the art for eprosartan mesylate with a desirable
particle size distribution, which has good flow properties, and better dissolution
and solubility properties. |
Extensive laboratory and full-scale research has resulted in a new and
inventive crystallization process producing eprosartan mesylate crystalline

' partiéles having a specific surface area of from about 0.65 m%g to about 3 m?%/g.

Said particles are useful for the manufacture of directly compressed tablets.
Accurate dosing in capsules may also be with such particles.

Even though the U.S. Patent No. 5,185,351 mentioned pharmaceutically
acceptable salts of eprosartan, acetate salt of eprosartan is not isolated as solid
and characterized. It has been found that acetate salt of eprosartan can be
isolated in a pure form from the crude eprosartan free base. It has also been
found that the solid form of eprosartan acetate is useful intérmediate in the
preparation of eprosartan free base or a pharmaceutically acceptable salt thereof
in high purity. | '

According to one object, the present invention provides eprosartan
mesylate and formulations containing eprosartan mesylate particles having a
specific surface area of from about 0.65 m?%g to about 3 m?/g.

According to another object, the present invention provides eprosartan
mesylate and formulations containing eprosartan mesylate particles having mean
particle size (Dso) ranges from about 7 pm to 60 pm and S0 volume-% of the
particles (Dg) rangeé from about 21 pm to 150 ym.

Anot‘her object of the present invention is to provide a crystalline solid of
eprosartan acetate, process for preparing it and a pharmaceutical composition
comprising it. '

Another object of the present invention is to provide substantially pure
eprosartan free base and process for its preparation.

DETAILED DESCRIPTION OF THE INVENTION
According to one aspect of the present invention, there is provided |

crystalline particles of eprosartan mesylate having a specific surface area of from
about 0.65 m?g to about 3 m%/g.
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to 50 pm.

According to another aspect of the pfesent invention, there is provided
crystalline particlés of eprosartan mesylate having mean particle size (Dso)
ranges from about 7 ym to 50 ym and 90 volume-% of the particles (Dg;) ranges
from about 21 ym to 150 pm. \ '

According . to another aspect of the present invention, a process is
provided for preparation of eprosartan mesylate crystalline particles having a
specific surface area of from about 0.65 m%g to about 3 m?g, which comprises:
a) suspending eprosartan free base or its acetate' salt in a ketonic solvent;

b) adding methanesuffonic acid slowly to the suspension obtained in step (a) at
a temperature below 10°C; and '

c) collecting the precipitated eprosartan mesylate crystalline particles having a
specific surface area of from about 0.65 m?g to about 3 m?%/g.

Preferable ketonic solvent is selected from the group consisting of
acetone, methyl ethyl ketone, methyl isobutyl ketone, methyl isopropyl ketone,
methyl tert-butyl ketone and more preferable ketonié solvent is acetone.

The solution formed after addition of methanesulfonic acid in step (b) is
preferably stirred at least for about 1 hour at 20 — 30°C, more preferably stirred at
least for about 1 hour 30 minutes at 20 — 30°C and still more preferably stirred for
about 2 hours to 6 hours at 20 — 30°C.

The precipitated eprosartan mesylate crystalline particles in step (c) are
collected by filtration or centrifugation. '

Preferably eprosartan mesylate particles obtained by the process
described above having a specific surface area of from about 0.7 to 2.5 m%g, and
more preferably of from about 0.8 to 2.0 m%g.

Preferably eprosartan mesylate particles obtained by the processes
described above having mean particle size (Ds) ranges from about 10 um to 30
pm and 90 volume-% of the particles (Dgg) ranges from about 22 ym to 120 um;

“more preferably having mean particle size (Ds,) ranges from about 10 pm to 25
pum and 90 volume-% of the particles (Dgp) ranges from about 25 pm to 60 pm;
and still more preferably having mean patrticle size (Ds,) ranges from about 11
pm to 20 um and 90 volume-% of the particles (Dgy) ranges from about 26 pm

As used herein, the term “pm” refers to “micrometer” which is 1x10®
meter.
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As used hérein, “6rysta|line particles” means any combination of single
crystals, aggregates and agglomerates.

As used herein “Parti.cIeASize Distribution (P.S.D.)” means the cumulative
volume size distribution of equivalent spherical diameters as determined by
laser diffraction at 1 bar dispersive pressure in a Sympatec Helos equipment.
“Mean particle size distribution, i.e., d(0.5)" correspondingly, means the median
of said particle size distribution.

Specific surface area is defined in units of square méters per gram
(m?g). It is usually measured by nitrogen absorption analysis. In this analysis,
nitrogen is absorbed on the surface of the substance.'The amount of the
absorbed nitrogen (as measured during the absorption or the subsequent
desorption process) is related to the surface area via a formula known as the
B.E.T. formula. |

According to another aspect of the present invention, there is provided a
crystalline solid of eprosartan acetate.

According to another aspect of the present invention, the crystalline solid
of eprosartan acetate is characterized by an X-ray powder diﬁradion pattern
having peaks expressed as 26 angle positions at about 8.1, 10.7, 14.5, 16.7, .
17.8, 21.4, 22.5, 23.6, 24.6, 26.1 and 28.4 + 0.2 degrees. The typical X-ray
powder diffraction pattern is shown in figure 1. .

According to another aspect of the present invention, the crystalline solid
of eprosartan acetate is further characterized by a Differential Scanning
Calorimetry (DSC) thermogram having a small endotherm 110°C followed by a
sharp endotherm at 266°C. The typical DSC thermogram is shown in figure 2.

According to another aspect of the present invention, a process is
provided for preparation of crystalline solid of eprosartan’ acetate, which
cofnprises:

a) dissolving crude eprosartan free base in acetic acid;

b) adding methylene chloride slowly to the solution obtained in step (a) at a
temperature below about 40°C; and

c) collecting the precipitated eprosartan acetate crystalline solid.

The purity (measured by HPLC) of the eprosartén;acetate obtained
according to the present invention is preferably about above .99%, more
preferably about above 99.5% and still more preferably about above 99.9%.
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Crude eprosartan free base used as starting material may be used in the
form of a residue or a crystalline form, obtained by processes described in the
art.

The term ‘crude eprosartan free base’ in the specification refers to
eprosartan free base having HPLC purity below 98.5%.

| Preferably the crude eprosartan free base in step (a) may be dissolved in
acetic acid at a temperature above about 40°C, more preferably at a
temperature between 45°C and 110°C and still more preferably at a

- temperature between 50°C and 100°C.

The solution obtained in step (a) may optionally be subjected to carbon
treatment and then used in the next step.

Preferably methylene chloride may be added to the filtrate in step (b) at a
temperature between 0°C and 40°C, more preferably at a temperature between
10°C and 40°C and still more preferably at a temperature between 15°C and
35°C. | ‘

The precipitated eprosartan acetate crystalline solid in step (c) is .

collected by filtration or centrifugation.

According to another aspect of the present invention, there is provided a
substantially pure eprosartan free base.

According to another aspect of the present invention, there is provided a
process for preparation of substantially pure eprosartan free, base, which
comprises:

a) suspending eprosartan acetate in water;
b) adjusting the pH of the suspension to about 6.7 — 7.5 with a base; and
c) collecting the precipitated substantially pure eprosartan base.

‘The term “substantially pure eprosartan free base” in the specification
refers to eprosaﬁan free base having purity (measured by HPLC) above 99.5%,
preferably above about 99.7%, and more preferably above about 99.9%.

Preferably the pH of the suspension in the step (b) is adjusted to 6.8 —
7.4 and more preferably to 6.9 — 7.3.

The base used in step (b) is an organic base or an inorganic base.
Preferable organic base is tributylamine, N,N-dimethylaniline, 4-
dimethylaminopyridine,  ethyldiisopropylamine, N-ethylmorpholine, 2,4,6-
trimethylpyridine or triethylamine. Preferable inorganic base is an alkali or
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alkaline earth metal carbonate or bicarbonate or hydroxide, more preferable
inorganic base is sodium hydroxide or potassium hydroxide, and still more
preferable base is sodium hydroxide.

Preferably aqueous solution of sodium hydroxide may be used to adjust
the pH and more preferably dilute aqueous sodium hydroxide may be used.

The precipitated eprosartan free base in step' (c) is collected by filtration

or centrifugation. '

According to another aspect of the present invention there is provided a
pharmaceutical composition comprising eprosartan mesylate crystalline particles
having a specific surface area of from about 0.65 m?/g to about 3 m%g and one
or more pharmaceutically inert excipients. A

Preferable pharmaceutical composition of eprosartan mesylate crystalline
particles having a specific surface area of from about 0.65 m?g to about 3 m%g is
selected from a solid dosage form and an oral suspension.

According to another aspect of the present invention there is provided a
pharmaceutical composition comprising eprosartan mesylate crystalline particles
having mean particle size (Ds) ranges from about 7 ym to 50 um and 90 volume-
% of the particles (Dgo) ranges from about 21 um to 150 um and one or more
pharmaceutically inert excipients. '

Preferable pharmaceutical composition of eprosartan mesylate crystalline
particles having mean particle size (Dso) ranges from about 7 um to 50 pm and
90 volume-% of the particles (Dg) ranges from about 21 pm. to 150 pym is
selected from a solid dosage form and a oral suspension.

The term “solid dosage form” as used herein includes conventional solid
dosage forms such as tablet, capsule, granules, sachet, and the like.

Pharmaceutically inert excipients include all physiologically inert
excipients used in the pharmaceutical art of dispensing. Examples include
binders, diluents, surfactants, disintegrants, lubricants/glidants, coloring agents,
and the like. .

Specific examples of binders include methyl cellulose, hydroxypropyl
cellulose, hydroxypropyl methylcellulose, polyvinylpyrrolidone, gelatin, gum
Arabic, ethyl cellulose, polyvinyl alcohol, pullulan, pregelatinized stérch, agar,

tragacanth, sodium alginate, propylene glycol, and the like.
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Specific examples of diluents include calcium carbonate, calcium
phosphate-dibasic, calcium phosphate-tribasic, calcium sulfate, microcrystalline
cellulose, cellulose powdered, dextrates, dextrins, dextrose eXcipients, fructose,
kaolin, lactitol, lactose,. mannitol, sorbitol, starch, starch pregelatinized, sucrose,
sugar compressible, sugar confectioners, and the liké and mixtures thereof.

Surfactants include both non-ionic and ionic (cationic, anionic and
zwitterionic) surfactants suitable for use in pharmaceutical dosage forms. These
include polyethoxylated fatty acids and its derivatives, for example, polyethylene
glycol 400 distearate, polyethylene glycol-20 dioleate, polyethylene glycol 4 —
150 mono dilaurate, and polyethylene glycol — 20 glyceryl stearate; alcohol — oil
transesterification products, for example, polyethylene glycol — 6 'com oil;
polyglycerized fatty acids, for example, polyglyceryl — 6 pentaoleate; propylene
glycol fatty acid esters, for example, propylene glycol monocaprylate; mono and
diglycerides, for example, giyceryl ricinoleate; sterol and sterol derivatives;
sorbitan fatty acid esters and its derivatives, for example, polyethylene glycol —
20 sorbitan monooleate and sorbitan monolaurate; polyethylene glycol alkyl ether
or phenols, for example, polyethylene glycol — 20 cetyl ether and polyethylene
glycol — 10 — 100 nonyl phenol; sugar esters,. for example, sucrose
monopalmitate; polyoxyethylene — polyoxypropylene block copolymers known as
“‘poloxamer”; ionic surfactants, for example, sodium caproate, sodium
glycocholate, soy lecithin, sodium stearyl fumarate, prdpylene glycol alginate,
octyl sulfosuccinate disodium, and palmitoyl carnitine; and the like and mixtures
thereof.

Specific examples of disintegrants include low-substituted
hydroxypro'pylcellulose (L-HPC), sodium starch glycollate, carboxymethyl
cellulose, calcium carboxymethyl celiulose, sodium carboxymethyl cellulose,
croscarmellose sodium A-type (Ac-di-sol), starch, crystalline cellulose,
hydroxypropyl starch, pregelatinized starch, and the like and mixtures thereof.

Specific examples of lubricants/glidants include colloidal silicon dioxide,
stearic acid, magnesium stearate, calcium stearate, talc, hydrogenated castbr oil,
sucrose esters of fatty acid, microcrystalline wax, yellow beeswax, white
beeswax, and the like and fnixtures thereof.

Coloring agents include any FDA approved colors for oral use.
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BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows a typical x-ray powder diffraction spectrum of crystalline

" solid of pure eprosartan acetate.

Figure 2 shows a Differential Scanning Calorimetry (DSC) thermogram of
crystalline solid of pure eprosartan acetate.

X-ray powder diffraction spectrtjm was measured on a bruker axs D8
advance X-ray powder diffractometer having a copperk, radiation.
Approximately 1 gm of sample was gently flattened on a sample holder and
scanned from 2 to 50 degrees two-theta, at 0.03 degrees two-theta per step and
a Step time. of 0.5 seconds. The sample was simply placed on the sample
holder. The sample was rotated at 30 rpm at a voltage 40KV and 35 mA.

DSC (Differential Scanning Calorimetry) measurements were performed
with a DSC Q10 (TA Instruments, Inc.). About 3 mg of the powder was placed in
an open aluminum pan and it is crimped with an aluminum lid. The crimped
sample is then placed in the DSC cell opposite to empty aluminum pan (as
reference) and the sample was scanned at 10°C/min from 50°C to 300°C.

The following examples are given for the purpose of illustrating the
present invention and should not be considered as limitation on the scope or
spirit of the invention.

REFERENCE EXAMPLES
_ Reference Example 1

Methyl 4-[[2-butyl-5-formyl-1H-imidazol-1-yllmethyl]benzoate (32 gm)

and ethyl 2-carboxy-3-(2-thienyl)propionate (57.15 gm) are added to

cyclohexane (292 ml) under stirring at 25-30°C, the contents are heated to reflux
(80 — 85°C) for 2 hours under dean stark to separate the traces of water. The
reaction mass is cooled to 50°C and then slowly added a freshly prepared
catalyst solution of propanoic acid (22.93 ml) in cyclohexane (53 ml) and
piperidine (10.66 ml). The resulting mass is heated to reflux (80 — 85°C) for 20
hours, to the reaction mass drop wise added 50% NaOH solution (64 gm of
NaOH in 256 ml of water) after reflux at 50°C and then the reaction mass is
heated to reflux for 2 hours. The reaction mass is cooled to 60°C, éeparated the
layers, to the aqueous layer added ethanol (192 ml) and then pH of the mass is
adjusted to 5.0 to 5.1 at 60°C with 6N HCI solution (66 ml of HCI and 66 ml of
water). The resulting mass cdoled to 20 — 25°C and stirred for 2 hours. Filtered

10
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the mass, washed with water (100 ml) and then dried at 70-75°C to give 26 'g'm
of crude eprosartan free base (HPLC purity: 98.2%). '
Reference Example 2 7 ‘

Crude eprosartan free base (50 gm, obtained in reference example 1) is
stirred with isopropyl alcoho! (750 ml), the reaction mass is cooled to 8°C and
then methane sulfonic acid (34 gm) is added drop wise to the mass at 0 - 5°C.
The reaction mass is stirred for 5 hours 30 minutes at 0 - 5°C, filtered the mass,
washed thé material with isopropyl alcohol (138 ml) and thén dried under
vacuum at 45°C to give 45.6 gm of crude eprosartan mesylaté (HPLC purity:
98.7%).

Reference Example 3

Crude eprosartan mesylate (45.6 gm, obtained in reference example 2)
is added to acetic acid (137 n;ll) under stirring at 25 — 30°C, the contents are
heated to 80°C to form a clear solution, filtered through hyflow bed at 80°C and
washed the bed with hot acetic acid (45.6 ml). The filtrate is slowly cooled to
25°C, stirred for 2 hours 30 minutes, ethyl acetate (228 ml) is slowly added to -
the mass and then stirred for 1 hour. To the resulting mass again ethyl acetate
(228 ml) is added and stirred for 18 hours for complete precipitation. Filtered the
material, suck dry, washed with ethyl acetate (108 ml) and then dried under
vacuum at 40°C to give 40.8 gm of eprosértan mesylate [HPLC purity: 99.1%;
Specific Surface Area: 0.53 m?/g; Mean particle size (Dso): 70.56 pm and 90

volume-% of the particles (Dgo): 213.72 pym].

EXAMPLES
Example 1
Crude eprosartan free base (50 gm, HPLC purity: 98.2%) is added to

acetic acid (200 ml) under stirring at 25 — 30°C, the contents are heated to 80°C,
to the resulting mass added activated carbon (5 gm) and then stirred for 1 hour. -
Filtered the mass through hyflow bed and washed the bed with hot acetic acid
(50 ml). The filtrate is cooled to 25 — 30°C, methylene chloride (750 ml) is added
drop wise to the mass and then stirred for 24 hours at 25 — 30°C. Cooled the
mass to 0 — 5°C and then stirred for 2 hours. Filtered the material, washed with
methylene chloride (43 ml) and then dried to give'30 gm of pure eprosartan
acetate (HPLC purity: 99.82%).

11
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Example 2
Eprosartan acetate (30 gm, obtained in example 1) is suspended in
acetone (450 ml) at 25 — 30°C, the suspension is cooled to 0 — 5°C,
methanesulfonic acid (21.2 gm) is added drop wise while maintaining the
temperature at 0 — 5°C. The temperature of the rhass is raised to 25 — 30°C and
stirred for 5 hours. Cooled thé mass to 0 — 5°C, stirred for 1 hour, filtered the
material and then suck dried. To the resulting wet cake added acetone (60 ml)
and stirred for 30 minutes at 25 — 30°C.‘ Filtered the material, washed with
acetone (30 ml) and then dried to give 29 gm of pure eprosartan mesylate
[HPLC'Purity: 99.95%; Specific Surface Area: 1.09 m%g; Mean particle size
(Dso): 12.13 pm and 90 volume-% of the particles (Dg): 33.48 um).
Example 3
Eprosartan acetate (10 gm, obtained in example 1) is suspended in
water (50 ml) at 25 — 30°C and the pH of the suspénsion is adjusted to 7.0 - 7.25
with 5% sodium hydroxide solution (23 ml). Filtered the material, washed with
water (20 ml) and then dried to give 8 gm of pure eprosartan free base (HPLC
Purity: 99.85%). ‘
A Example 4
Eprosartan free base (8 gm, obtained in example 3) is suspended in
acetone (120 ml) at 25 — 30°C, the suspension is cooled to 0 — 5°C,
methanesulfonic acid (5.4 gm) is added drop wise while maintaining the
temperature at 0 — 5°C. The temperature. of the mass is raised to 25 — 30°C and
stirred for 5 hours. Cooled the mass to 0 — 5°C,,s'tirred for 1 hour, filtered the
material and then suck dried. To the resulting wet cake added acetone (16 mi)

-and stirred for 15 minutes at 25 — 30°C. Filtered the material, washed with

acetone (8 ml) and then dried to give 9 gm of pure eprosartan mesylate [HPLC
Purity: 99.96%; Specific Surface Area: 1.11 m?g; Mean particle size (Dso): 11.23
pm and 90 volume-% of the particles (Dgo): 30.42 pm].
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We claim:

1.

Crystalline particles of eprosartan mesylate having a specific surface area of
from about 0.65 m?/g to about 3 m%g.
The crystalline particles of eprosartan mesylate as claimed in claim 1,

. wherein the particles having mean particle size (Dso) ranges from about 7 pm

to 50 ym and 90 volume-% of the particles (Dgo) ranges from about 21 um to

150 pym.

A process for preparation of eprosartan mesylate crystalline particles having

a specific surface area of from about 0.65 m?/g to about 3 m%g as defined in

claim 1, which comprises: _

a) suspending eprosartan free base or its acetate salt in a ketonic solvent;

b) adding methanesulfonic acid slowly to the sgspension obtained in step (a)
at a temperature below 10°C; and 4

¢) collecting the precipitated eprosartan mesylate crystalline particles
having a specific surface area of from about 0.65 m?/g to about 3 m?/g.

The process as claimed in claim 3, wherein the ketonic solvent is selected

from the group consisting of acetone, methyl ethyl ketone, methyl isobutyl

ketone, methyl isopropyl ketone, methyl tert-butyl ketone.

The process as claimed in claim 4, wherein the ketonic solvent is acetone.

The process as claimed in claim 3, wherein the solution formed after addition

of methanesulfonic acid in step (b) is stirred at least for about 1 hour at 20 —

30°C. '

The process as claimed in claim 6, wherein the solution is stirred at least for

about 1 hour 30 minutes at 20 — 30°C.

The process as claimed in claim 7, wherein the solution is stirred for about 2

hours to 6 hours at 20 — 30°C. '

The process as claimed in claim 3, wherein the precipitated eprosartan

mesylate crystalline particles in step (c) are collected by filtration or

centrifugation.

10. The process as claimed in claim 3, wherein the-eprosartan mesylate

particles obtained in ste;i (c) having a specific surface area of from about 0.7
to 2.5 m?/g.

11. The process as claimed in claim 10, wherein the eprosartan mesylate

particles having a specific surface area of from about 0.8 to 2.0 m?/g.
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12.

The process as claimed in claim 3, wherein the eprosartan mesylate

" particles obtained in step (c) having mean particle size (Ds,) ranges from

13.

14.

15.
16.

17.

about 10 pm to 30 pm and 90 volume-% of the particles (Dso) ranges from
about 22 uym to 120 ym.

The process as claimed in claim 12, wherein eprosartan mesylate particles
having mean particle size (Dso) ranges from about 10 ym to 25 ym and 90
volume-% of the particles (Dgy) ranges from about 25 pym to 60 pm.

The process as claimed in claim 13, wherein eprosartan mesylate particles
having mean patrticle size (Dso) ranges from about 11 pym to 20 ym and 90
volume-% of the particles (Dgp) ranges from about 26 pm to 50 pm.
Crystalline solid of eprosartan acetate.

The- compound as claimed in claim 15, wherein the crystalline solid of
eprosartan acetate is characterized by an X-ray powder diffraction pattern
having peaks expressed as 260 angle positions at about 8.1, 10.7, 14.5, 16.7,
17.8,21.4,225,23.6,24.6,26.1 and 28.4 + 0.2 degrees.

The compound as claimed in claim 15, wherein the crystalline solid of
eprosartan acetate is further characterized by a Differential Scanning
Calorimetry (DSC) thermogram having a small endotherm 110°C followed by
a sharp endotherm at 266°C.

18. A pirocess for preparation of crystalline solid of eprosartan acetate as defined

19.

20.

21.

22.

in claim 15, which comprises:

a) dissolving crude eprosartan free base in acetic acid;

b) adding methylene chloride slowly to the filtrate obtained in step (a) at a
temperature below about 40°C; and

¢) collecting the precipitated eprosartan acetate crystalline solid.

The process as claimed in claim 18, wherein the purity of the eprosartan

acetate obtained in step (c) is about above 99%.

The process as claimed in claim 19, wherein the purity of the eprosartan

acetate is about above 99.5%.

The process as claimed in claim 20, wherein the purity of the eprosartan

acetate is about above 99.9%.

The process as claimed in claim 18, whérein the crude eprosartan free base

in step (a) is dissolved in acetic acid at a temperature above about 40°C.
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23

24.

25.

26.

27.

28.

29.
30.

31.

32.

33.

34.

35.

36

37

. The process as claimed in claim 22, wherein the crude eprosartan free base

is dissolved in acetic acid at a temperature between 45°C and 110°C.

The process as claimed in claim 23, wherein the crude eprosartan free base

is dissolved in acetic acid at a temperature between 50°C and 100°C.

The process as claimed in claim 18, wherein the methylene chloride is

added to the filtrate in step (b) at a terhperature between 0°C and 40°C.

The process as claimed in claim 25, wherein the methylene chloride is

added to the filtrate at a temperature between 10°C and 40°C.

The process as claimed in claim 26, wherein the methylene chloride is

added to the filtrate at a temperature between 15°C and 35°C.

The process as claimed in claim 18, wherein the precipitated eprosartan

acetate crystalline solid in step (c) is collected by filtration or centrifugation.

Substantially pure eprosartan free base.

The compound as claimed in claim 29, wherein the eprosartan free base is

having purity above 99.5%.

The compound as claimed in claim 30, wherein the eprosartan free base is

having purity above about 99.7%.

The compound as claimed in claim 31, wherein the eprosartan free base is _

having purity above 99.9%.

A process for preparation of substantially pure eprosartan free base as

defined in claim 29, which comprises:

a) suspénding eprosartan acetate in water;, - - _

b) adjusting the pH of the suspension to about 6.7 — 7.5 with a base; and

c) collecting the precipitated substantially pure eprosartan base..

The process as claimed in claim 33, wherein the pH of the suspension in

step (b) is adjusted to 6.8 — 7.4 A

The process as claimed in claim 34, wherein the pH of the suspension is

adjusted t0 6.9 - 7.3. -

. The process as claimed in claim 33, wherein the base used in step (b) is an

. organic base or an inorganic base.

.The process as claimed in claim 36, wherein thg' organic base is
tributylamine, N,N-dimethylaniline, 4-dimethylaminopyridine, ethyldiisopropyl
amine, N-ethylmorpholine, 2,4,6-trimethylpyridine or triethylamine.
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38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

The process as claimed in claim 36, wherein the inorganic base is an alkali
or alkaline earth metal carbonate or bicarbonate or hydroxide.

The process as claimed in claim 38, wherein inorganic base is sodium
hydroxide or potassium hydroxide.

The process as clavimed in claim 39, wherein inorganic base is sodium
hydroxide.

The process as claimed in claim 33, wherein the aqueous solution of sodium
hydroxide is used to adjust the pH. '

The process as claimed in claim 41, wherein the dilute aqueous sodium
hydroxide is used. " .

The process as claimed in claim 33, wherein the precipitated eprosartan free
base in step (c) is collected by filtration or centrifugation.

A pharmaceutical composition comprising eprosartan mesylate crystalline
particles having a specific surface area of from about 0.65 m?/g to abodt 3
m?/g and one or more pharmaceutically inert excipients.

The pharmaceutical composition as claimed in claim 44, wherein the
eprosartan mesylate crystalline particles having mean particle size (Ds)
ranges from about 7 pm to 50 pm and 90 volume-% of the particles (Dg)
ranges from about 21 pm to 150 ym.

The pharmaceutical composition as claimed in claim 44, wherein the
pharmaceutical composition is selected from a solid dosage form and an oral
suspension.

The pharmaceutical composition as claimed in claim 46, wherein solid
dosage form includes tablet, capsdle, granules and sachet.
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